NA TURE 


3 6 / 


THURSDAY, NOVEMBER 27, 1913. 


A LESSON FOR ENGLAND. 

Japan’s Inheritance. The Country, Its People, 
and Their Destiny. By E. Bruce Mitford. Pp. 
384-f plates. (London: T. Fisher Unwin, n.d.) 
Price 105 . 6 d. net. 

HE author of this account of the country 
of Japan has not only travelled through 
it with the observing eye of a geographer, but 
he has consulted the best papers which have been 
published by geologists and experts in seismo¬ 
logy. He gives what seems to be a true account 
of the position of Japan among the nations, and 
of her ambitions. Travellers will find the book 
a useful addition to the books which give the im¬ 
pressions of the globe-trotter, but the author can¬ 
not be said to have made more than a superficial 
study of the social phenomena exhibited by Japan 
in the last forty-five years. 

The Mikado was a combination of a roi-faineant 
and a god; the Shogun was the ruler of a feudal 
state; religion was Confucianism or Buddhism, 
permeated by Shintoism, which in a few words 
may be said to be really patriotism and ancestor 
teachers of ancient classics. The structure was 
in many ways beautiful, but it proved to be with¬ 
out physical strength. Its extreme weakness 
proved its salvation. Even the teachers of 
classics saw that for a poor nation to be strong, 
scientific method must permeate the thought of 
the whole population. And now, at the end of 
the first chapter in Japan’s modern history we 
find a nation which can not only defend itself, but 
which retains all of its religion that was beautiful. 
Every unit of the population can not only read 
and write, but it is fond of reading, and its educa¬ 
tion did not cease when it left school. It is get¬ 
ting an increased love for natural science, so that 
it can reason clearly; it is not carried away by 
charlatans ; it retains its individuality. One result 
of this is that in time of war Japan has scientific 
armies. Not only are its admirals and generals 
scientific, but also every officer, every private 
is scientific. The accounts of many of our Euro¬ 
pean wars must seem to a Japanese like a Gilbert 
and Sullivan opera. The country is naturally 
very poor, and its finance requires twenty times 
the wisdom which has been found sufficient for 
any European Chancellor of the Exchequer, but 
such wisdom is now obtainable in Japan. Every¬ 
thing in the whole country is being developed 
scientifically, and we Europeans, hag-ridden by 
pedantry in our schools and universities, refuse 
to learn an easy lesson. 

Japan’s present aim is quickly to make herself 
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strong in war. She has other aims. The 
Japanese knows that his ancestors were highly 
civilised when our ancestors were savages in the 
Baltic forest, but Japan forgoes her higher aims 
until she is strong enough to be respected. 

J- P- 


MOLECULAR PHYSICS. 

Die Existenz der Molkule. Experimentelle 
Studien. By Prof. The Svedberg. Pp. viii + 
243 + iv plates. (Leipzig: Akademische Ver- 
lagsgesellschaft m.b.H., 1912.) Price 12 marks. 
HE molecule, originally conceived as the 
basis of chemistry, and apparently firmly 
established as the foundation of the kinetic theory, 
was at the end of last century no longer the centre 
of progress. When, therefore, W. O'stwald sug¬ 
gested that it no longer played an essential part in 
chemical theory, he found many German chemists 
ready to deny its existence. About this time Prof. 
Svedberg began the experimental researches 
which are described in this book. It is therefore 
not surprising that he takes the proof of the 
reality of molecules as the central idea, to which 
all his experimental work is referred. 

The volume serves chiefly as a record of the 
author’s own work, but includes brief references 
to the results obtained by others in the same field, 
and also an enumeration of the various methods by 
which molecules have been made manifest in the 
last few' years. It has been divided into two 
sections. The first section deals with phenomena 
which concern molecules in the aggregate. Here 
experiment must usually be interpreted in terms of 
the kinetic theory. The author’s work on the 
diffusion of colloids gives in this way a remarkably 
good estimate of the weight of a molecule, while 
from the diffusion of some true solutions a guess 
may be made at the shape of the molecules con¬ 
cerned. The absorption of fight by colloids pro¬ 
vides complicated, but very interesting results of 
which the most important rom the author’s point 
of view is the fact that the behaviour of the smallest 
colloid particles approximates to that of a true 
molecular solution. 

In the second section the molecules are dealt 
with singly. The word molecule has here been 
liberally interpreted, for the Brownian movements 
of colloid particles have been included under this 
heading. Prof. Svedberg was the first to prove 
experimentally that these movements agree with 
the calculations made by Einstein and Smolu- 
chowski from the kinetic theory, and half the book 
is devoted to this subject. By marshalling his 
own results, and those of others, he shows 
what a fine proof is thus provided of the 

O 




©1913 Nature Publishing Group 










3 68 


NATURE 


[November 27, 1913 


truth of the kinetic theory. When a colloid 
suspension in water is observed with an ultra- 
microscope, the number of particles in the field of 
view is constantly fluctuating;, because the particles 
are moving haphazard. By observing the extent 
of the fluctuations, the author has been able to 
test hotv far the behaviour of the colloid is in 
agreement with the simple gas laws. He has 
also invented a most ingenious method of measur¬ 
ing the concentration fluctuations in a molecular 
solution. A solution of a polonium salt in water 
is used, and the rate at which a particles are 
shot off provides a measure of the con¬ 
centration of the solution. Unfortunately 
radio-active change is just as haphazard 
as the movements of molecules, so that the 
fluctuations in the emission of a particles are due 
to the two causes combined. Experimental diffi¬ 
culties have been overcome, and the two effects 
separated, the result being in agreement with the 
kinetic theory. 

This book is not merely a collection of reprints,- 
for the original papers have been re-written into 
a connected whole, while some of the material had 
not previously been published. Unfortunately, 
however, the author has made no attempt at con¬ 
densation, and the very interesting subject-matter 
is at times lost in a plethora of numerical results. 
Considerable tracts, such as pp. 152-164 and 
183-195, resemble a laboratory note-book, and 
even the lucid descriptions of experimental 
arrangements leave too little to the reader’s 
intelligence. In a smaller book the importance 
and ingenuity of the experimental work would 
have held the reader’s interest. H, G. J. M. 

FLIGHT PRINCIPLES AND PRACTICE. 

(1) The Flight of Birds. By F. W. Headley. 
Pp. x+163 + xvi plates in text. (London: 
Witherby and Co., 1912.) Price 5s. net. 

(2) The Mechanics of the Aeroplane. A Study of 
the Principles of Flight. By Capt. Duchfine. 
Translated from the French by J. H. Ledeboer 
and T. O’B. Hubbard. Pp. x + 231. (London: 
Longmans, Green and Co., 1912.) Price ps. 6 d. 
net. 

(1) /T R- HEADLEY is well knoum, in the 
iVJL Aeronautical Society and outside it, for 
his interesting studies of bird flight. If he has 
not much that is novel to say about the more 
controversial points on which some difference of 
opinion still remains, he is yet able to write very 
pleasantly and instructively, and often from his 
own observation, about all the main features of 
bird flight; and the series of the author’s photo¬ 
graphs selected for reproduction makes one wish 
for more. 
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The point of view throughout is that of the 
interested and intelligent observer, describing and 
so far as possible explaining his observations. 
The explanations are given in the simplest pos¬ 
sible manner, and are as clear as need be. The 
opening chapter on gliding flight might perhaps 
be improved in the light of the most recent know¬ 
ledge, but the criticism is of no importance; the 
book is written for the lover of nature, not the 
technical expert. The questions dealt with include 
stability and steering, starting and alighting, 
soaring, pace and endurance, varieties of wing 
and of flight, flight machinery and some accessory 
characteristics. It is a volume which will be read 
with pleasure by those interested in flight, and in 
birds. 

(2) The purpose of this book, in the words of 
the translators’ preface, is “to explain in terms 
as simple as possible, and with a minimum of 
formulae, the main principles of dynamic flight; 
to give the ordinary reader an insight into the 
various problems involved in the motion and 
equilibrium of the aeroplane; and to enable him 
to calculate in the simplest possible manner the 
various elements and conditions of flight.” 
Judged from this point of view, the book is one 
which can be cordially commended to the “ ordinary 
reader,” for whom it is written. The elementary 
principles of aerodynamics applicable to the aero¬ 
plane as expressed by the usual formulas derived 
from experimental observation, are given in their 
simplest, approximate, form; and the logical 
deductions which can be made from these formulae 
are explained with care and conciseness. All the 
main points of importance can be brought out 
in this manner, and the result will enable the 
reader who is prepared to take the small amount 
of trouble required to follow the argument to 
obtain an intelligent grasp of the conditions under 
which the flight of an aeroplane can be sustained. 

The reader new to the subject will probably be 
surprised to find how simple and how few in 
number are the fundamental formulae and ideas 
required. These comprise the formulae expressing 
the “ lift ” and “ drift ” in terms of the velocity 
and angle of incidence; a little information as to 
the movement of the centre of pressure; and some 
general ideas as to the effect of camber, and of 
aspect ratio. With this apparently slender equip¬ 
ment, and some acquaintance with the laws of 
elementary mechanics, a tolerably complete dis¬ 
cussion is given of the main principles of flight, 
including even a chapter on the screw-propeller. 

The apparent simplicity thus obtained is, 
indeed, from another point of view, one of the 
main defects of the book. The simple law 
assumed for the variation of lift with angle of 
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